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1
WATER FILTER DEVICE AND
REFRIGERATOR HAVING THE SAME

CROSS-REFERENCE TO RELATED
APPLICATIONS

This application is a continuation-in-part and claims prior-
ity to U.S. application Ser. No. 12/654,627 filed Dec. 28,
2009, which in turn claims the benefit of Korean Patent Appli-
cation Nos. 2009-1238 and 2009-72280, filed on Jan. 7, 2009
and Aug. 6, 2009 respectively in the Korean Intellectual Prop-
erty Office, the disclosures of which are incorporated herein
by reference.

BACKGROUND

1. Field

Embodiments of the present invention relate to a water
filter device for purifying water supplied from an external
water supply source, and a refrigerator including a storage
tank unit to store water purified by the water filter device.

2. Description of the Related Art

Recently-developed refrigerators have a tendency to
accomplish desired purposes of appliances equipped therein
by filtering tap water (raw water) using a water filter device,
and thus obtaining clear water (purified water).

Such a refrigerator includes a water filter device provided
with a water filter to purify water supplied from an external
water supply source, and a storage tank to store the water
purified by the water filter device.

Even in a state in which a door of the refrigerator is not
opened, the water filter device may supply the purified water
to a dispenser and an ice maker, in order to dispense water and
ice desired by the user.

However, conventional refrigerators having the above-
mentioned configuration have a difficulty in assembly opera-
tion because the water filter device and storage tank are sepa-
rate from each other. For this reason, there is an increase in
material costs and labor costs in the conventional refrigera-
tors.

SUMMARY

Therefore, it is an aspect of the present invention to provide
a refrigerator including a water filter device and a storage
tank, which are integrated into a single assembly.

Additional aspects will be set forth in part in the description
which follows and, in part, will be apparent from the descrip-
tion, or may be learned by practice of the invention.

In accordance with one aspect, a refrigerator includes a
cabinet defined therein with a storage chamber, and a water
filter device installed in the storage chamber, to purify water
supplied from an external water supply source, wherein the
water filter device includes a filter unit to purify the water
supplied from the water supply source, a storage tank unit to
store the water purified through the filter unit, and a case to
receive the filter unit and the storage tank unit.

The filter unit may include a water filter assembly, and a
filter head assembly separably coupled to the water filter
assembly.

The filter head assembly may include an inlet to allow the
wafer from the water supply source to be introduced into the
water filter assembly, and an outlet to allow the water purified
through the water filter assembly to be discharged to the
storage tank unit.
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A supply tube connected to the water supply source may be
connected to the inlet. A connecting tube connected to the
storage tank unit may be connected to the outlet.

The refrigerator may further include an ice maker installed
in the storage chamber, to make ice, and a dispenser to supply
the water purified through the water filter device to an outside
of the refrigerator.

A discharge tube may be connected to the storage tank unit,
to discharge the water from the storage tank unit to the ice
maker and the dispenser.

The case may be formed with a through hole to guide the
supply tube and the discharge tube.

In accordance with another aspect, a water filter device
includes a filter unit to receive water from an external water
supply source and to purify the received water, a storage tank
unit to store the water purified through the filter unit, and a
case to receive the filter unit and the storage tank unit.

The filter unit may include a water filter assembly, and a
filter head assembly separably coupled to the water filter
assembly.

A connecting tube may be connected between the filter
head assembly and the storage tank unit, to introduce the
water purified through the water filter unit to the storage tank
unit.

The filter head assembly may include a first inlet and a first
inlet passage, to guide the wafer from the water supply source
to be introduced into the water filter assembly, and a first
outlet and a first outlet passage, to guide the water purified
through the water filter assembly to be discharged to the
storage tank unit.

A supply tube connected to the water supply source may be
connected to the first inlet. A second inlet passage formed at
the storage tank unit may be connected to the first outlet.

The storage tank unit may include a storage tank, and an
inlet pipe inserted into the storage tank, to guide the water
purified through the filter unit to be stored in the storage tank.

The storage tank unit may include a storage tank, and an
inlet pipe inserted into the storage tank, to guide the water
purified through the filter unit to be stored in the storage tank.

The storage tank may include a second inlet passage con-
nected to the first outlet of the filter head assembly and the
inlet pipe at opposite ends of the second inlet passage, respec-
tively, and a second outlet to discharge the water stored in the
storage tank.

The refrigerator may further include an ice maker installed
in the storage chamber, to make ice, and a dispenser to supply
the water purified through the water filter device to an outside
of'the water filter device. A discharge tube may be connected
to the second outlet of the storage tank, to discharge the water
from the storage tank to the ice maker and the dispenser.

The storage tank may be divided into an insertion space,
into which the inlet pipe is inserted, and a storage space, in
which water introduced through the inlet pipe is stored. The
storage space may communicate with the insertion space at a
side opposite to the second outlet.

The storage tank has an inner surface rounded at one side
thereof to disperse a pressure of the water introduced into the
storage space through the inlet pipe.

The filter assembly may include a first body, and a second
body received in the first body such that the second body is
movable within the first body by a pressure of water intro-
duced through the inlet passage or when the water filter
assembly is coupled or separated. An elastic member may be
arranged between the first body and the second body, to move
the second body within the first body when the pressure of the
water introduced through the inlet passage is low.
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In accordance with another aspect, a refrigerator includes a
cabinet defined therein with a storage chamber, and a water
filter device installed in the storage chamber, to purify water
supplied from an external water supply source, wherein the
water filter device includes a filter unit to purify the water
supplied from the water supply source, a storage tank unit to
store the water purified through the filter unit, and a case to
receive the filter unit and the storage tank unit, wherein the
storage tank unit includes a storage tank, and an inlet pipe
inserted into the storage tank, to guide the water purified
through the filter unit to be stored in the storage tank.

In accordance with another aspect, a water filter device
includes a filter unit to receive water from an external water
supply source and to purify the received water, a storage tank
unit to store the water purified through the filter unit, and a
case to receive the filter unit and the storage tank unit, wherein
the storage tank unit includes a storage tank, and an inlet pipe
inserted into the storage tank, to guide the water purified
through the filter unit to be stored in the storage tank.

BRIEF DESCRIPTION OF THE DRAWINGS

These and/or other aspects of the invention will become
apparent and more readily appreciated from the following
description of the embodiments, taken in conjunction with the
accompanying drawings of which:

FIG. 1 is a perspective view illustrating a refrigerator
according an exemplary embodiment;

FIG. 2 isaperspective view illustrating a water filter device
according to an exemplary embodiment;

FIG. 3 is a sectional view illustrating the water filter device
shown in FIG. 2;

FIG. 41is aperspective view illustrating a water filter device
according to another exemplary embodiment;

FIG. 5is a sectional view illustrating the water filter device
shown in FIG. 4;

FIG. 6 is an exploded perspective view illustrating the
water filter device of FIG. 5;

FIG. 7 is an enlarged sectional view illustrating a filter head
assembly included in the water filter device of FIG. 5;

FIG. 8 is an enlarged sectional view illustrating the water
filter device of FIG. 5 in a 90°-rotated state; and

FIGS. 9 to 11 are sectional views to explain flows of water
in the water filter devices respectively shown in FIGS. 3 and
5.

FIGS. 12 and 13 are perspective views illustrating a water
filter device in a refrigerator according to another embodi-
ment of the present invention;

FIG. 14 is a perspective view illustrating a water filter
device in a refrigerator according to another embodiment of
the present invention; and

FIG. 15 is a perspective view illustrating an extended state
of a water basin shown in FIG. 14.

DETAILED DESCRIPTION

Reference will now be made in detail to the embodiments,
examples of which are illustrated in the accompanying draw-
ings, wherein like reference numerals refer to the like ele-
ments throughout. The embodiments are described below to
explain the present invention by referring to the figures.

As shown in FIG. 1, the refrigerator includes a cabinet 1 to
define an outer appearance of the refrigerator. A storage
chamber (not shown), in which food may be stored, is defined
in the interior of the cabinet 1. The storage chamber is parti-
tioned into a refrigerating compartment and a freezing com-
partment by a barrier wall (not shown).
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Respective heat exchangers (not shown) and respective
blowing fans (not shown) are installed at the rear of the
refrigerating and freezing compartments, to independently
generate cold air and to independently supply the cold air to
the refrigerating and freezing compartments. A machinery
chamber (not shown) is defined at a rear and lower portion of
the cabinet 1, to install a compressor (not shown) and a
condenser (not shown) therein. Using the compressor and
condenser, a refrigerant is compressed and then condensed.
The condensed refrigerant is sent to the heat exchangers.

Doors 2 are installed at front sides of the compartments of
the storage chamber, respectively, to selectively open or close
the compartments. A dispenser 4 is provided at a selected one
of the doors 2, for example, the door 2 of the freezing com-
partment, to provide water and ice desired by the user even in
a closed state of the door 2.

Also installed in the storage chamber are an ice maker 3 to
receive water and to make ice from the received water, and a
water filter device 10 to purify water, to store the purified
water, and to supply the stored water to the dispenser 4 and ice
maker 3. To this end, the refrigerator is also provided with a
supply tube 6 to supply water from an external water supply
source 5 to the water filter device 10, and a discharge tube 7 to
supply water purified by the water filter device 10 to the ice
maker 3 and dispenser 4.

As shown in FIGS. 2 and 3, the water filter device 10
includes a case 20 installed in the storage chamber. The case
20 is defined with a space to receive a filter unit 30 to purify
water supplied from the external water supply source 5 viathe
supply tube 6, and a water storage tank unit 60 to store the
water purified by the filter unit 30.

The case 20 is formed with a through hole 21 to guide the
supply tube 6 and discharge tube 7 to an inlet 52 of a filter
head assembly 50, which will be described later, and an outlet
62 of the storage tank unit 60, respectively.

The filter unit 30 includes a water filter assembly 40 sepa-
rably received in the case 20. The filter head assembly 50 is
also included in the filter unit 30. The filter head assembly 50
is separably coupled to the water filter assembly 40.

The water filter assembly 40 includes a filter case 41 to
receive a filter (not shown), and a coupler 42 provided at one
side of the filter case 41. The filter head assembly 50 is
coupled to the coupler 42.

A filter inlet 43 is formed through the coupler 42, to allow
the filter head assembly 50 to receive external water there-
through. A filter outlet 44 is also formed through the coupler
42, to allow the filter head assembly 50 to discharge water
purified after being introduced into the water filter assembly
40 through the filter inlet 43.

A sealing member 45 may be fitted around an outer periph-
eral surface of the coupler 42, to prevent water discharged
through the filter outlet 44 from leaking to the outside.

The filter head assembly 50 includes a body 51 having an
inlet 52, through which water from the external water supply
source 5 is introduced, and an outlet 53, through which the
water introduced through the inlet 52 is discharged in a puri-
fied state. Although not shown, the body 51 may be provided
with a core (not shown) installed in the body 51 such that the
core is extendable or retractable, and an elastic member (not
shown) to elastically support the core.

The inlet 52 is connected with the supply tube 6, to receive
water from the water supply source 5. A connecting tube 70 is
also connected between the filter head assembly 50 and the
storage tank unit 60, to discharge water purified by the water
filter assembly 40 to the storage tank unit 60. The outlet 53 of
the filter head assembly 50 is connected to the connecting
tube 70.
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As described above, the storage tank unit 60 is received in
the case 20. The storage tank unit 60 includes a storage tank
inlet 61 connected to the connecting tube 70, and a storage
tank outlet 62 connected to the discharge tube 7, which sup-
plies water introduced through the storage tank inlet 61 to the
ice maker 3 and dispenser 4.

Meanwhile, FIGS. 4 to 8 are views illustrating a water filter
device according to another exemplary embodiment. As
shown in FIGS. 4 and 5, the water filter device 10 includes a
case 120 installed in the storage chamber, as in the previous
embodiment. Although not shown, the water filter device 10
may be received in a recess formed at one side surface of a
storage container 19 arranged adjacent to one side wall of the
refrigerating compartment.

That is, the water filter device 10 may be arranged at a
position adjacent to the storage container 19 arranged at a
lower portion of the refrigerating compartment 11, in order to
efficiently use the internal space of the refrigerating compart-
ment 11.

FIGS. 12 and 13 illustrate an embodiment in which the
water filter device is arranged at a position adjacent to the
storage container.

Referring to FIG. 12, the water filter device 10 according to
this embodiment may be arranged between the storage con-
tainer 10 arranged at a lower portion of the refrigerating
compartment 11 and one inner side wall 16 of the refrigerat-
ing compartment 11.

The storage container 19 is arranged beneath a storage
container cover 12 arranged at the lower portion of the refrig-
erating compartment 11. The storage container cover 12 par-
titions the internal space of the refrigerating compartment 11,
to define an upper space to store food and a lower space to
receive the storage container 19. The storage container cover
12 is supported by the opposite inner side walls 16 of the
refrigerating compartment 11, and covers the upper surface of
the storage container 19.

At least a portion of the storage container cover 12 may be
made of a transparent material, in order to allow the user to
identify food contained in the storage container 19.

A recess 19a may be formed at one side surface of the
storage container 19 arranged adjacent to one side wall 16 of
the refrigerating compartment 11, to receive the water filter
device 10.

The recess 19a¢ has a shape corresponding to an outer
appearance of the water filter device 10. Accordingly, where
the water filter device 10 is arranged between the storage
container 19 and one side wall 16 of the refrigerating com-
partment 11, the water filter device 10 is tightly fitted in the
recess 10a.

In accordance with the above-described configuration,
there is no reduction in the storage space of the refrigerating
compartment 11, which may be caused by separate installa-
tion of the filter unit 20 and storage tank unit 80 in conven-
tional cases. That is, the water filter device 10 is arranged in a
useless space, which may be formed between the storage
container 19 and one side wall 16 of the refrigerating com-
partment 11 in conventional cases. The case 20 of the water
filter device 10 is also surrounded by the storage container 10.
Accordingly, the space utility of the refrigerating compart-
ment 11 is enhanced. Also, the appearance becomes more
beautiful.

Although the recess 19a to receive the water filter device 10
is provided at the storage container 19 in this embodiment, it
may be formed at one side wall 16 of the refrigerating com-
partment 11 or may be formed at both one side wall 16 of the
refrigerating compartment 11 and the storage container 19.

10

15

20

25

30

35

40

45

50

55

60

65

6

Where the water filter device 10, which includes the stor-
age tank unit 80, is arranged between the storage container 10
and one side wall 16 of the refrigerating compartment 11, it is
unnecessary to use a separate heater to prevent water stored in
a water tank from being frozen. This is because the phenom-
enon, in which water stored in the water tank is frozen by cold
air, is reduced in this case, as compared to the case in which
the water tank is arranged at a rear wall of the refrigerating
compartment 11.

Although the water filter device 10 of the refrigerator
according to this embodiment is arranged between the storage
container 19 and one side wall 16 of the refrigerating com-
partment 11, the present general inventive concept is not
limited thereto. Where storage containers 19 are arranged in
parallel at left and light sides, respectively, as shown in FIG.
13, the water filter device 10 may function as a partition wall.

That is, the water filter device 10 is arranged at a central
portion of the receiving space defined beneath the storage
container cover 12 to receive the storage container 19. In this
case, the water filter device 10 laterally divides the receiving
space into space portions, to allow the storage containers 19 to
be separably received in respective space portions.

In this case, the space utility is further enhanced because
the useless space of a partition wall to partition the storage
containers 19 is occupied by the water filter device 10.

In this case, guide rail 14 may be provided at opposite side
surfaces of the water filter device 10 arranged between the
storage containers 19, to guide movements of the storage
containers 19.

The case 120 is defined with a space to receive a filter unit
130 to purify water supplied from the external water supply
source 5 via the supply tube 6, and a water storage tank unit
180 to store the water purified by the filter unit 130.

The case 120 is formed with through holes 121 to guide the
supply tube 6 and discharge tube 7 to a first inlet 152 of a filter
head assembly 150, which will be described later, and a
second outlet 185 of the storage tank unit 180, respectively.

The filter unit 130 includes a water filter assembly 140
separably received in the case 120. The filter head assembly
150 is also included in the filter unit 130. The filter head
assembly 150 is separably coupled to the water filter assem-
bly 140.

As in the previous embodiment, the water filter assembly
140 includes a filter case 141, and a filter 145 received in the
filter case 141.

The filter case 141 has a cylindrical structure open at one
end thereof. A handle 142 is coupled to one end of the filter
case 141, namely, the open end, such that the handle 142
closes the open end of the filter case 141.

A coupler 143 is provided at the other end of the filter case
141. The coupler 143 is fitted in the filter head assembly 150.
At an outer peripheral surface of the coupler 143, coupling
protrusions 144 are provided to couple the coupler 143 with
the filter head assembly 150. A first sealing member 146 is
also provided at the outer peripheral surface of the coupler
143, to prevent water introduced into or discharged from the
filter case 141 from leaking to the outside.

The filter 145 is received in the filter case 141 through the
open end of the filter case 141 in a state in which opposite ends
of' the filter 145 are supported by caps 147, respectively.

As shown in FIGS. 6 and 7, the filter head assembly 150
includes a first body 151, a second body 161 received in the
first body 151 such that the second body 161 is extendable or
retractable within the first body 151, and a bracket 171 to
support one-side ends of the first and second bodies 151 and
161.
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The first body 151 is provided with a first inlet 152 and a
first inlet passage 153, through which water from the water
supply source 5 is introduced. The first body 151 is also
provided with a first outlet 156 and a first outlet passage 157,
through which water purified by the water filter assembly 140
is discharged to the storage tank unit 180. A bypass passage
155, which communicates the first inlet passage 153 and first
outlet passage 157, is also provided at the first body 151.

As described above, the second body 161 is received in the
first body 151 such that the second body 161 is extendable or
retractable within the first body 151. The second body 161 is
formed with a first communicating passage 162 to commu-
nicate the first inlet passage 153 and water filter assembly
140, and a second communicating passage 163 to communi-
cate the first outlet passage 157 and water filter assembly 140.

Valve units 165 are provided at each of the communicating
passages 162 and 163. The valve units 165 function to open or
close the first inlet passage 153 and first communicating
passage 162, and the first outlet passage 157 and second
communicating passage 163, respectively.

Each valve unit 165 includes a valve stem 166, a support
member 167 to support the valve stem 166, a first elastic
member 168 to elastically support the valve stem 166
between the valve stem 166 and the support member 167, and
a second sealing member 169 arranged around an outer
peripheral surface of the valve stem 166. The first elastic
member 168 elastically supports the valve stem 166 when the
water filter assembly 140 is mounted to or separated from the
filter head assembly 150.

As described above, the bracket 171 supports one-side
ends of the first and second bodies 151 and 161. A socket
portion 172 is provided at each of the bracket 171 and second
body 161. The coupler 143 of the water filter assembly 140 is
fitted in the socket portion 172. Engagement protrusions 173
are provided at an inner peripheral surface of the socket
portion 172. When the coupler 143 is rotated 90° after being
fitted into the socket portion 172, the coupling protrusions
144 of the coupler 143 are engaged with the engagement
protrusions 173, so that the coupler 143 is coupled to the
socket portion 172.

In accordance with the above-described configuration, the
water filter assembly 140 is mounted to the filter head assem-
bly 150 when the handle 142 is rotated 90° under the condi-
tion in which the water filter assembly 140 is fitted in a filter
receiving portion 122 of the case 120, such that the coupling
protrusions 144 of the water filter assembly 140 are engaged
with the engagement protrusions 173 of the filter head assem-
bly 150. When it is desired to replace the water filter assembly
140 with a new one, the water filter assembly 140 may be
separated from the case 120 as the handle 142 is rotated in an
opposite direction, and then pulled.

Although the water filter assembly 140 is separably
coupled to the filter head assembly 150, and the coupling is
achieved by the coupling protrusions 144 and engagement
protrusions 173 in this embodiment, this configuration is only
an illustrative example. The coupling may be achieved using
other known configurations such as a thread coupling struc-
ture, a latch structure, or a hook structure.

In accordance with this embodiment, a second elastic
member 175 is arranged between the first body 151 and the
second body 161, as shown in FIGS. 5 and 8. When the
pressure of water supplied to the water filter device 10 is low,
the valve unit 165 may not operate due to the low water
pressure. In this case, the second elastic member 175 func-
tions to prevent such non-operation of the valve unit 165
caused by the low water pressure.
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Again referring to FIG. 5, the storage tank unit 180
includes a storage tank 181 to store water purified by the filter
unit 130, and an inlet pipe 186 inserted into the storage tank
181.

The storage tank 181 includes a second inlet passage 184
connected to the first outlet 156 formed at the first body 151
of the filter head assembly 150, and a second outlet 185, to
which the discharge tube 7 to supply purified water to the ice
maker 3 and dispenser 4 is connected. The second inlet pas-
sage 184 is provided in the form of a pipe at a bottom side of
the storage tank 181 in the rear of the storage tank 181.
Accordingly, the second inlet passage 184 is connected to the
first outlet 156 in a fitting manner. The second outlet 185 is
provided at the rear side of the storage tank 181.

The first outlet 156 of the filter head assembly 150 is
arranged such that it is directly connected to the second inlet
passage 184 ofthe storage tank unit 180, in order to reduce the
length of the water supply line in this embodiment of the
invention. Of course, the first outlet 156 may be indirectly
connected to the second inlet passage 184 via a water supply
valve. In this case, purified water discharged from the first
outlet 156 of the filter head assembly 150 is introduced into
the water supply valve, and then supplied to the storage tank
unit 180 after the water supply valve controls supply amount
thereof.

The storage tank 181 is divided into a storage space 182, in
which water purified by the filter unit 130 is stored, and an
insertion space 183, into which the inlet pipe 186 is inserted.
The insertion space 183 communicates, at one end thereof,
with the inlet passage 184, while communicating, at the other
end thereof, with the storage space 182. That is, water dis-
charged from the filter unit 130 is introduced into the second
inlet passage 184, and is then directed to a front portion of the
storage space 182 opposite to the second outlet 185 via the
inlet pipe 186.

In this embodiment, accordingly, water supplied to the
storage tank 181 via the inlet pipe 186 is stored in the storage
tank 181, starting from a front side 182« of the storage space
182. As a result, through the outlet 85 opposite to the front
side 182a of'the storage space 182, water already stored in the
storage tank 181 in the vicinity of the outlet 85 and cooled by
cold air supplied to the storage chamber is discharged such
that it is supplied to the ice maker 3 and dispenser 4.

The front side 182a of the storage space 182 has a round
shape in order to disperse the pressure of water introduced
into the storage space 182 via the inlet pipe 186, and thus to
prevent the storage tank 181 from being damaged due to the
water pressure.

Hereinafter, a procedure of supplying water from the exter-
nal water supply source to the ice maker and dispenser in
accordance with the embodiment illustrated in FIG. 3 will be
described, with reference to FIG. 9.

Water supplied from the external water supply source 5 is
first introduced into the filter unit 30 via the supply tube 6. In
this case, the water supplied from the external water supply
source 5 may be introduced into the water filter assembly 40
because the water supply tube 6 is in a state of being con-
nected to the inlet 52 of the filter head assembly 50.

The water introduced into the water filter assembly 40 is
purified by the water filter assembly 40 and then discharged
through the outlet 53 of the filter head assembly 50. The water
discharged through the outlet 53 is introduced into the storage
tank unit 60 via the connecting tube 70.

The water introduced into the storage tank unit 60 is stored
in the storage tank unit 60, and then flows through the dis-
charge tube 7. The water flowing through the discharge tube
7 is fed to the ice maker 3 and dispenser 4.
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Now, a procedure of supplying water from the external
water supply source to the ice maker and dispenser in a state
in which the water filter assembly is separated from the filter
head assembly, in accordance with the embodiment illus-
trated in FIG. 5, will be described, with reference to FIG. 10.

Water supplied from the external water supply source 5 is
first introduced into the first inlet passage 153 of the filter
head assembly via the supply tube 6, and then discharged
through the first outlet passage 157 after passing through the
bypass passage 155.

In this case, as the water from the external water supply
source 5 is introduced into the first inlet passage 153, the
second body 161 is moved in a left direction due to the
pressure of the introduced water. As a result, the bypass
passage 155 is exposed or opened, thereby communicating
the first inlet passage 153 and first outlet passage 157.
Accordingly, the water flows from the first inlet passage 153
to the first outlet passage 157. During this procedure, the
valve stem 166 of the valve unit 165 is always urged toward
the water filter assembly 140, thereby closing the first and
second communicating passages 162 and 163.

The water discharged from the outlet passage 157 of the
filter head assembly 150 is introduced into the storage tank
181. The water introduced into the storage tank unit 181 is
stored in the storage tank unit 181, and then flows through the
discharge tube 7. The water flowing through the discharge
tube 7 is fed to the ice maker 3 and dispenser 4.

In the embodiment illustrated in FIG. 5, a procedure of
supplying water from the external water supply source to the
ice maker and dispenser will also be described, with reference
to FIG. 11.

Water supplied from the external water supply source 5 is
first introduced into the filter unit 130 via the supply tube 6. In
this case, the water supplied from the external water supply
source 5 may be introduced into the water filter assembly 140
via the first inlet passage 153 and first communicating pas-
sage 162 because the water supply tube 6 is in a state of being
connected to the first inlet 152 of the filter head assembly 150.

The water introduced into the water filter assembly 140 is
purified by the water filter assembly 140, and then discharged
through the first outlet 156 of the filter head assembly 150
after passing through the second communicating passage 163
and first outlet passage 157.

The water discharged through the first outlet 156 of the
filter head assembly 150 is introduced into the storage space
182 of the storage tank 181 via the second inlet passage 184
and inlet pipe 186 of the storage tank unit 180. In this case, the
water introduced into the storage space 182 via the inlet pipe
186 is directed to the round front side of the storage space 182.
Accordingly, it may be possible to prevent the storage tank
181 from being damaged due to the pressure of the supplied
water.

The water introduced into the storage tank 181 is stored in
the storage tank 181, and then flows through the discharge
tube 7. The water flowing through the discharge tube 7 is fed
to the ice maker 3 and dispenser 4.

In this case, water supplied to the storage tank 181 is stored
in the storage tank 181, starting from a front side 182a of the
storage space 182, by virtue of the inlet pipe 186. As a result,
through the outlet 85 opposite to the front side 1824 of the
storage space 182, water already stored in the storage tank
181 in the vicinity of the outlet 85 and cooled by cold air
supplied to the storage chamber is discharged.

In each of the refrigerators according to the above-de-
scribed embodiments, water supplied from the external water
supply source 5 is supplied to the ice maker 3 and dispenser 4
after being purified by the water filter device 10, which
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10
includes the filter unit 30 or 130 and the storage tank unit 60
or 180 are held in an integrated state in the case 20 or 120.

Accordingly, the water filter device 10 may achieve an
improvement in assemblability and a reduction in material
costs and labor costs in that the filter unit 30 or 130 and the
storage tank unit 60 or 180 are held in the case 20 or 120, as
compared to the conventional case in which the storage tank
unit is separate from the filter unit.

In the refrigerator according to one of the above-described
embodiments, it may be possible to supply a water portion,
cooled by cold air, of the water stored in the storage tank 181,
earlier than the remaining water portion, because water is
supplied to the storage tank 181 through the inlet pipe 186.

Intherefrigerator according to each of the above-described
embodiments, it may be possible to prevent the storage tank
181 from being damaged due to the pressure of water supplied
to the storage tank 181 through the inlet pipe 186, because the
front side of the storage space 182 has a round shape.

In the refrigerator according to one of the above-described
embodiments, even when the pressure of water supplied to the
water filter device is low, the second body 161 of the filter
head assembly 150 may move within the first body 151
because the filter head assembly 150 includes the second
elastic member 175.

FIG. 14 is a perspective view illustrating a water filter
device in a refrigerator according to another embodiment of
the present invention. FIG. 15 is a perspective view illustrat-
ing an extended state of a water basin shown in FIG. 14. In the
following description, the same reference numeral is assigned
to the same constituent elements as those of the previous
embodiments, and no detailed description will be given of the
same constituent elements.

Referring to FIG. 14, the water filter device 200 in the
refrigerator according to this embodiment includes a case 200
to define an outer appearance of the water filter device 200, a
filter unit 220 to purify water supplied from an external water
supply source 5 to the water filter device 200, and a storage
tank unit 230 to store water purified by the filter unit 220.

The filter unit 220 and storage tank unit 230 are received in
the case 210. The filter unit 220 and storage tank unit 230 are
connected by a connecting tube 240.

The filter unit 220 includes a water filter assembly 221
separably received in the case 210, and a filter head assembly
223 separably coupled to the water filter assembly 40.

The water filter device 200 may further include a water
basin 250 to receive water leaking from the filter head assem-
bly 223 when the water filter assembly 221 is separated from
the filter head assembly 223.

The water basin 250 is arranged beneath the filter unit 220
in a state in which the water basin 250 is received in the case
210. As shown in FIG. 15, the water basin 250 may be sepa-
rable from the case 210.

In accordance with this configuration, it may be possible to
prevent the water filter device 220 from being contaminated
by water collected into the case 210 after leaking from the
filter head assembly 223 when the water filter assembly 221 is
replaced by a new one.

As apparent from the above description, the refrigerator
described above achieves an enhancement in assemblability
and a reduction in labor costs and manufacturing costs as it
includes a water filter device, in which a filter unit and a
storage tank unit are received in a case.

Although a few embodiments have been shown and
described, it would be appreciated by those skilled in the art
that changes may be made in these embodiments without
departing from the principles and spirit of the invention, the
scope of which is defined in the claims and their equivalents.
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What is claimed is:

1. A refrigerator comprising:

a cabinet to define an outer appearance of the refrigerator

and having a storage chamber therein; and

a water filter device installed in the storage chamber, to

purity water supplied from an external water supply
source,

wherein the water filter device comprises

a filter unit to purify the water supplied from the water
supply source,

a storage tank unit to store the water purified through the
filter unit,

a case to receive the filter unit and the storage tank unit,

a water filter assembly, and

a filter head assembly separably coupled to the water
filter assembly.

2. The refrigerator according to claim 1, wherein the filter
head assembly comprises:

an inlet to allow the wafer from the water supply source to

be introduced into the water filter assembly; and

an outlet to allow the water purified through the water filter

assembly to be discharged to the storage tank unit.

3. The refrigerator according to claim 2, wherein:

a supply tube connected to the water supply source is

connected to the inlet; and

a connecting tube connected to the storage tank unit is

connected to the outlet.

4. The refrigerator according to claim 3, further compris-
ing:

an ice maker to make ice installed in the storage chamber;

and

a dispenser to supply the water purified through the water

filter device to an outside of the refrigerator.

5. The refrigerator according to claim 4, wherein a dis-
charge tube is connected to the storage tank unit, to discharge
the water from the storage tank unit to the ice maker and the
dispenser.

6. The refrigerator according to claim 5, wherein the case is
formed with a through hole to guide the supply tube and the
discharge tube.

7. The refrigerator according to claim 1, wherein the filter
head assembly comprises a first inlet and a first inlet passage,
to guide the wafer from the water supply source to be intro-
duced into the water filter assembly, and a first outlet and a
first outlet passage, to guide the water purified through the
water filter assembly to be discharged to the storage tank unit.

8. The refrigerator according to claim 7, wherein:

a supply tube connected to the water supply source is

connected to the first inlet; and

a second inlet passage formed at the storage tank unit is

connected to the first outlet.

9. The refrigerator according to claim 1, wherein the stor-
age tank unit comprises a storage tank, and an inlet pipe
inserted into the storage tank, to guide the water purified
through the filter unit to be stored in the storage tank.

10. The refrigerator according to claim 8, wherein:

the storage tank unit comprises a storage tank, and an inlet

pipe inserted into the storage tank, to guide the water
purified through the filter unit to be stored in the storage
tank; and

the storage tank comprises a second inlet passage con-

nected to the first outlet of the filter head assembly and
the inlet pipe at opposite ends of the second inlet pas-
sage, respectively, and a second outlet to discharge the
water stored in the storage tank.

11. The refrigerator according to claim 10, further com-
prising:
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an ice maker to make ice installed in the storage chamber;

and
a dispenser to supply the water purified through the water
filter device to an outside of the water filter device,

wherein a discharge tube is connected to the second outlet
of the storage tank, to discharge the water from the
storage tank to the ice maker and the dispenser.

12. The refrigerator according to claim 10, wherein:

the storage tank is divided into an insertion space, into

which the inlet pipe is inserted, and a storage space, in
which water introduced through the inlet pipe is stored;
and

the storage space communicates with the insertion space at

a side opposite to the second outlet.

13. The refrigerator according to claim 12, wherein the
storage tank has an inner surface rounded at one side thereof
to disperse a pressure of the water introduced into the storage
space through the inlet pipe.

14. The refrigerator according to claim 7, wherein:

the filter assembly comprises a first body, and a second

body received in the first body such that the second body
is movable within the first body by a pressure of water
introduced through the inlet passage or when the water
filter assembly is coupled or separated; and

an elastic member is arranged between the first body and

the second body, to move the second body within the first
body when the pressure of the water introduced through
the inlet passage is low.

15. A water filter device comprising:

a filter unit to receive water from an external water supply

source and to purify the received water;

a storage tank unit to store the water purified through the

filter unit; and

a case to receive the filter unit and the storage tank unit,

wherein the filter unit comprises

a water filter assembly; and
a filter head assembly separably coupled to the water
filter assembly.

16. The water filter device according to claim 15, wherein
aconnecting tube is connected between the filter head assem-
bly and the storage tank unit, to introduce the water purified
through the water filter unit to the storage tank unit.

17. A water filter device comprising:

a filter unit to receive water from an external water supply

source and to purify the received water;

a storage tank unit to store the water purified through the

filter unit; and

a case to receive the filter unit and the storage tank unit,

wherein the storage tank unit comprises a storage tank, and

an inlet pipe inserted into the storage tank, to guide the
water purified through the filter head assembly to be
stored in the storage tank.

18. The water filter device according to claim 17, wherein:

the storage tank is divided into an insertion space, into

which the inlet pipe is inserted, and a storage space, in
which water introduced through the inlet pipe is stored;
and

the storage space communicates with the insertion space at

a side opposite to an outlet formed through the storage
tank.

19. The water filter device according to claim 18, wherein
the storage tank has an inner surface rounded at one side
thereof to disperse a pressure of the water introduced into the
storage space through the inlet pipe.

20. A water filter device comprising:

a filter unit to receive water from an external water supply

source and to purify the received water;
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a storage tank unit to store the water purified through the
filter unit; and
a case to receive the filter unit and the storage tank unit,
wherein the storage tank unit comprises a storage tank, and
an inlet pipe inserted into the storage tank, to guide the
water purified through the filter unit to be stored in the
storage tank,
the storage tank is divided into an insertion space, into
which the inlet pipe is inserted, and a storage space, in
which water introduced through the inlet pipe is stored,
and
the storage space communicates with the insertion space at
a side opposite to an outlet formed through the storage
tank.
21. A water filter device comprising:
a filter unit to receive water from an external water supply
source and to purify the received water;
a storage tank unit to store the water purified through the
filter unit; and
a case to receive the filter unit and the storage tank unit,
wherein the storage tank unit comprises a storage tank, and
an inlet pipe inserted into the storage tank, to guide the
water purified through the filter unit to be stored in the
storage tank, and
the storage tank has an inner surface rounded at one side
thereof to disperse a pressure of the water introduced
into the storage space through the inlet pipe.
22. The refrigerator according to claim 1, further compris-
ing:
a water basin received in the case, to receive water leaking
from the filter unit.
23. The refrigerator according to claim 22, wherein the
water basin is arranged to be extendable from or retractable
into the case.
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24. A refrigerator comprising:

a cabinet to define an outer appearance of the refrigerator
and having a storage chamber therein;

a water filter device installed in the storage chamber, to
purity water supplied from an external water supply
source, the water filter device comprising a filter unit to
purity the water supplied from the water supply source,
a storage tank unit to store the water purified through the
filter unit, and a case to receive the filter unit and the
storage tank unit; and

a drawer type storage container arranged in the storage
chamber, to be extendable from or retractable into the
storage chamber,

wherein the water filter device is arranged adjacent to the
drawer type storage container.

25. The refrigerator according to claim 24, wherein the
water filter device is arranged between the drawer type stor-
age container and one side wall of the storage chamber.

26. The refrigerator according to claim 24, wherein:

the drawer type storage container comprises first and sec-
ond drawer type storage containers arranged in parallel;
and

the water filter device is arranged in a space defined
between the first and second drawer type storage con-
tainers.

27. The refrigerator according to claim 7, further compris-

ing:

a water basin received in the case, to receive water leaking
from the filter unit.

28. The refrigerator according to claim 27, wherein the

water basin is arranged to be extendable from or retractable
into the case.
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